Exquisite peptide specificity of oral tolerance in experimental autoimmune encephalomyelitis.
Experimental autoimmune encephalomyelitis (EAE), induced in Lewis rats by injection of myelin basic protein (MBP) and adjuvant, is a T cell-mediated autoimmune disease. Earlier studies from our laboratory have shown that oral administration of guinea pig MBP before encephalitogenic challenge induces T cell anergy and results in the suppression of clinical signs and CNS histopathologic changes of EAE. In contrast, oral administration of rat MBP did not confer a similar degree of protection. This study was undertaken to determine the tolerogenicity of the synthetic peptide 68-88 derived from guinea pig (GP) MBP and rat MBP. These peptides differ by a single amino acid at position 80. Lewis rats fed GP 68-88 were protected from EAE induced with GP 68-88 or rat 68-88. In contrast, feeding rats 68-88 did not protect the animals from challenge with either peptide. Measurement of the frequency of peptide-reactive Th1 cells showed results consistent with the clinical picture. The in vitro proliferative response was significantly suppressed following oral administration of either whole GP MBP, the GP peptide, or the rat peptide, irrespective of clinical status. These results extend our earlier observation at the whole molecule level that GP but not rat MBP confers oral tolerance. These findings suggest that small structural differences at the amino acid level can produce dramatic differences in clinical outcome, with important implications for the design of multiple sclerosis clinical trials.